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Bis(pyridine-3-ylmethylene)isophthalohydrazide (30)
Enterobacter aerogenes (13048) strains were cultured as per the protocol prescribed by MTCC.
Antibiotic agar dilution method
The bacterial strains were subjected to agar dilution method according to the reported method [7] to deduce the compounds susceptibility. Along with the reference bacterial strains received from Microbial Typing Culture Collection (MTCC), Chandigarh, India, as a positive controls. The bacterial suspensions were prepared from the overnight culture and 1x10 6 CFU/mL cells were inoculated on to Nutrient agar, then plates were bored using cork borer (7 mm) to create wells, to which 10 μL of different serial dilutions of compounds were added.
Control was performed without any test sample and incubated at 37 o C for 24 h to examine zone of inhibition. Assay performed in triplicates and repeated thrice.
Micro dilution based metods
The assay was performed in 96 well plates containing 100 μL of bacterial broth culture, 10 μL of varying concentrations (10 to 45 µg/mL) of different test compounds in each well according to the reported method [8] and plates were incubated for 6 h at 37 °C.
After incubation, 20 μL of 10 mg/mL triphenyl tetrazolium chloride (TTC) in phosphate buffer was added to each well and incubated for 1 h. Formation of blue color is the indication for viable bacteria and visual MIC break-point was determined for respective test compounds. Control culture was carried out without test samples [7] MIC defined as the lowest concentration at which no visible growth was observed as per Clinical and Laboratory Standards Institute (CLSI). Assay performed in triplicates and repeated thrice.
Action of compounds on Shigella flexneri biofilm growth

Inoculum preparation
The S. flexneri was grown on nutrient agar at 35 °C for 18-20 h and cells were harvested by centrifuging at 5000 rpm for 8 min at 4 °C. Wash the cells thrice in sterile saline 13 solution and re-suspend pelleted cells in saline solution. Cell density adjusted to an optical density at 600 nm (OD600) of 0.1 using a UV-visible spectrometer and viable counts of approximately 6 log CFU/mL.
Anti-biofilm activity of compounds
The qualitative and quantitative test was performed for determination of biofilm production using microtiter plate method (MtP). The experiment was set according to the reported method [9] with slight modifications, 20 µl aliquots of cell suspension were inoculated into each one of six well polystyrene microtiter plate containing 180 µl of nutrient agar supplemented with glucose (10 g/100 mL). MtP was covered and incubated at the static condition of 37 °C for 18 h to favors greater adherence S. flexneri. After, each well was washed thrice with saline solution; cells were fixed with 150 µl of methanol for 20 min and dry the MtP at room temperature. The cells were stained with crystal violet (0.5%) for 15 min then discard the contents and wash thrice with 200 µl of saline solution. Dry the MtP, using 150 µl of 95% ethanol then dye bound to the cells was eluted for 30 min and the absorbance at 490 nm was determined using microplate spectrophotometer.
Release of cellular material
Effects of compounds were analyzed by measuring cellular material (DNA) from S. flexneri as a model organism and followed according to the repotted method [10] . The experiment was carried out by inoculating log phase culture into 0.1% sterile peptone water and without samples as a control. After incubation at 37 o C, 1 mL of broth was transferred to an Eppendorf tube, centrifuged at 3,500 rpm and the supernatant was measured at 260 nm using a spectrophotometer. Results were expressed in the form of optical density for the sample collected at different time intervals (for 0, 30, 60, 120 and 150 min) incubated samples. Assay performed in triplicates and repeated thrice.
Molecular docking studies
14 Molecular docking protocol was followed according to the reported method [11] .
Briefly, The structural drawing and geometry cleaning of novel potential leads R (1-36) was performed in Maestro 9.3 of Schrödinger suite 2012 platform and then subjected to other parameters viz energy minimization by using OPLS 2005 force field, addition of hydrogen atoms, neutralization of charged groups, generation of ionization states and set pH 7.5 using Epik. Generation of tautomers and stereoisomers of 32 per ligand and low-energy ring conformations and optimize the geometries followed by generating low energy ring conformation per ligand was computed, optimized by LigPrep and used for molecular docking.
The co-ordinates of DNA Gyrase from Staphylococcus aureus complex with
Ciprofloxacin and DNA and MurB from E coli were obtained from the Brookhaven Protein Data Bank, whose PDB ids are 2XCT [12] and 1MBT [13] respectively. Crystal structure was imported and refined by a multistep process through the protein preparation wizard of Maestro 9.3, which includes energy minimization using OPLS-2005 force field, correct bond orders were assigned, hydrogen atoms were added and the water molecules where removed beyond 5Å from hetero atom, formal charges, amide groups of Asn and Gln were optimized.
All amino acid flips were assigned to correct geometry and hydrogen bonds were optimized.
Using PROPKA, pH was fixed and optimized to 7.5. Non-hydrogen atoms were minimized by restrained minimization to default RMSD to 0.3Å. Using Extra-precision (XP) docking and scoring each compound were docking into the receptor grid of radii 20Å × 20Å × 20Å
and validation of the best docking calculation were judge based on the Glide score as compared with standard antibiotic (Ampicillin).
